Interferon-gamma induces enhanced expression of Ia and H-2 antigens on B lymphoid, macrophage, and myeloid cell lines.
The levels of class II major histocompatibility complex (MHC) antigens (la antigens) on cells of a cultured B lymphoma line (WEHI-279) were significantly increased after 24 hr incubation with medium conditioned by concanavalin A-stimulated mouse or rat spleen cells, or by an azobenzenearsonate- (ABA) specific T cell clone that had been stimulated with ABA-coupled spleen cells or concanavalin A. The levels and properties of the la-inducing activity correlated with those of interferon-gamma (IFN-gamma) measured by inhibition of virus plaque formation. Both the la-inducing activity and the IFN-gamma from the T cell clone had an apparent m.w. of 40,000 determined by gel filtration, were sensitive to treatment with trypsin or exposure to pH 2, but were stable to heat (56 degrees C, 1 hr). The induction of la antigens on WEHI-279 cells was dose-dependent, and the maximum response occurred at a concentration corresponding to 1 to 2 U/ml of antiviral activity. This T cell-derived IFN-gamma-like molecule also increased the expression of cell surface la antigens on another B cell line (WEHI-231), and cell lines of macrophage (J774) and myeloid (WEHI-3B and WEHI-265) origin. Furthermore, in all cases the levels of class I MHC (H-2K or H-2D) antigens were also increased. Similar patterns of induction of Ia and H-2 antigens were obtained with supernatants containing IFN-gamma produced by a monkey cell line (COS) that had been transfected with a plasmid bearing the cloned murine IFN-gamma gene. This activity was sensitive to pH 2 and was not present in the supernatant from COS cells that were not transfected with the murine IFN-gamma gene. These results established that IFN-gamma is the T cell-derived molecule that induces the enhanced expression of Ia and H-2 antigens on B cells and macrophages. A major physiologic role of IFN-gamma may be to regulate immune function through the enhanced expression of MHC antigens.